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[W9»a] WM%~C. S i 0 2 5 0-6 2%, P* 
O s 5-10%, fc/cU SffifcrP.O./S i O a 
0. 08-0. 20, A 1 2 0 3 22-2 6%, Li a O 

3-5%. MgO 0. 6-2%. ZnO 0. 5-2 
%, CaO 0. 3-4%, BaO 0. 5-4%, Ti 
0 2 1-4%, ZrO, 1-4%, A Sj 0 3 0-2% 

^*3 0-95M%<h, ^^7-5-7 01t%<i:^ 



1 

[»#)H1] ffl%T, S i 0 2 5 0-6 2%. P 2 
O, 5-10%, tctcL. SSJfcTP.O./S i O, 
0. 08-0. 20. A1,0, 22-26%, Li 2 0 

3-5%, MgO 0. 6-2%, ZnO 0. 5-2 
%, CaO 0. 3-4%, BaO 0. 5-4%, Ti 
O, 1—4%, ZrO, 1-4%, As,0 3 0-2% 

^X3 0-9511%i, 7^7-5-70Il%i^ 10 

[ff*3S2] :?^~#A 1 2 0 3 , Zr0 2 *j<£tfM 

C»«3B3] 1 0 0-3 0 0"C<DSft©H<rC^^^>ia 
Hi5Hfc& (<*) #5-1 1 Ox l 0- 7 /TO^Ci^ 
^<h^^>iS^l */cW2(C|BIS(D^^^^H2^ 5 

9^X a 20 
[if 5R3B4T f&<£^*n-6W/mKr&£C£!fS 

[»*3B5 ] fttfSSS^ 15kgf /mm z KJ:^ 

z>ct zmm t f zm^m 1 - 4 «:KttDa^# ^ x * 

[»*96] SiO, 5 0-6 2%, P { 

0 5 5- 1 0%, /c/cU *aitrp 2 o 5 /s i o 2 
0. 0 8-0. 20. A1 2 0 3 2 2-2 6%, Li.O 

3-5%, MgO 0. 6-2%, ZnO 0. 5-2 30 
%, CaO 0. 3-4%, BaO 0. 5-4%, Ti 
O, 1-4%, Zr0 2 1-4%. As a 0 3 0-2% 

ffl"r^r^;^7^ttM^7^«3 0-9 5Si 
£!BJ£ 1 1 0 0-1 2 5 0 "CTttJSJRftffltrSC cfc*«p 

T, «*BS^2 0 0Mme(T'C*!3, 7-f7- 40 

cw«3B8] aa%r, s i o 2 50-62%, p 2 

O s 5-10%, fc^U M*bT-P,0 5 /S i O, 
0. 0 8-0. 20, A1 2 0 3 22-2 6%, Li 2 0 
3-5%, MgO 0. 6-2%, ZnO 0. 5 — 2 
%, CaO 0. 3-4%, BaO 0. 5-4%. Ti 
0 2 1-4%, ZrO, 1-4%, As I O j 0 — 2% 



ttMW- 1 1 -2 9 2 6 1 6 
2 

^^i*3 0^9 5It%i, 7^7-5-7011% 
<fc*fi^U »&ftfciB^ft*l 1 0 0.-1 2 5 0'CC 

«^»inci4Mma^7^t7$^ 

OiimHT, «*te»#2 0 0 m mJ£rpC& 9 , *po. 
[M35IB10] 7^7^A1 2 0 3J ZrO^i;^ 

m g o©*^ e««n/c i a* fck* 2 a«±-c* s c t 

im&m i i ] a^£MN&&aft*r 2 o 6 -c 
/hrHiosaaariiiii, #au&«, 

t4Ctt»14««5WI6'vl 0tefSiJc<9*t£#7 
[0 00 1 ] 

[0002] 

^/7^t7 5^x^7 5^^iS 
J: < irasnr i»«r>u s ±^ x * 

ttfiff ft* 1 5 0 0-1 6 0 0 # c-c* o , «aS«Wftffl(D^ 
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[0 00 3 ] #&BS6 3-650 3#££RJC 

tt, i»«fl»*J5-4 5x 1 0 Xttl&IMfc 
tf^XtjHC Offices i Oa«H*^fc-B/cfe^5 -7^ 

ra#am©saii wawr j: 5 k , AwsflHRoaH** 2 

M«t75?fllW¥«)S i 0 2 *£M£3-f -/ 

[0 00 4] M¥4- 1 9 1 7 6^?Rta*, 

JHBEsWS i 0 2 -A l;O s -RO-R a OlRCD#^;M»5fc 

turns. ttMHUMmut 
759 ^0-7 h y > 5XtHr*£.- * 

/cm 1 <t<s< , «o^amKfle«fCW£ uat»*m 

lcRK6ti& 0 Mf6- 1 72 49^M*JJ:^ 

*fc&¥6 - 7 6 2 2 S^WftWfiOUfc 

5 i 0,-A 1 ,Oj-BjOj-Mg 0*<D^XjfflJ3SB5 

ifil 0 0 O'CWTiffiOHffi. 1 0 0 0 a C£ffi;i&igM 
l>. g/c, Wfi*6- 1 7 2 4 9-^&a©^7^'b7 5 

j&i4 3-5 5xi0- 7 /TOKH^i9, 1#<2^f6-7 

6 2 2 7f^©*7^t7$ 9 *MStttttl. [3J#<&& 

<omim&ftt£5fcm&ffimifi4 1-53x1 0- 7 / 

'COKH-C^^-C, ±E1#&Bg6 3 - 6 5 0 

3 mZMvrt? x - Hz 7 5 9 0 6 $ 6 tcttl? 

[0 0 0 5 ] 



C3) 1 1 -2 92 6 1 6 
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[0 006] 

<DS i 0 2 - P 2 O s — A 1j0 3 — L t ,0*<DffliR*W 
^»I^/7 i^o-i <DH£W *> L < tt± 

»* tiwaar & c <t cc f# 6 <sa« iite- 
teii-c, 7hy7^xMtw^t7=^^ 

[0007] «re^Anoa»«jfiA-r&M 

SiO I 5 0-62%. P,O s 5— 1 0%, fc/cU; 
Sfiitrp 2 o 5 /s i o 2 0. 0 8-0. 2 0, A 1 2 
O, 22-26%, Li 2 03-5%, MgO 0. 6- 
2%, ZnO 0. 5-2%, CaO 0. 3-4%, B 
aO 0. 5-4%, T i 0 2 1—4%, Z r 0 2 1- 
4%, As 2 O s 0-2%*>6ft£ffij££WU tSBM 

^7-5-7 0ii%<!:^WL, iietf^X-te 
75 ^^vhtj ^X4Mimci4«fii 

[0 00 8] fS^3B2fCf2t8cr)a[^^X*b7 5 

*>t,>T, 7^7-^1,0,, Z r 0 2 &£tfMe OCD 

40 [0 00 9] IS^3iClBt£0^^7X-fe7 5 

^X(C*(r>t, 1 0 0 — 3 0 0 o C<Z)MS®WC:fcW£ 
MUKWXft (a) #5-1 1 0X 1 0- 7 /°CX*>ZCt 

vZXU, 5»^l-3CCtattOl*^7X*fe7 5 

[00 11] ttc, H*a5«CEtt<D»^^^-fe7 5 
50 ^Xtt, »*3H1 -4tCld*SOlS^^7X-fe7 5 9 ^ 



5 

X(Ctet,>t\ fitfS&g^l 5kg f /mm J fcLtr£>£ 

[0012] Jlfc. HfH2*«WOSM?r^fiSrSif*^ 

%r, S i 0, 5 0-62%, P,O s 5-10%, /c 
ft:U Sfiiti?P 2 0 5 /S i 0 2 O. 08-0. 20, 
A1 2 0 3 2 2-26% , Li,0 3-5%, MgO 
0. 6-2%, ZnO 0. 5-2%, CaO 0. 3- 
4%, BaO 0. 5-4%, T i O z 1-4%, Zr 
0 2 1-4%, As 2 0 3 0-2%>^6fr£ifi/££?r 

Xtf^C>Jl#^X^3 0-9 5M%£, 7^-5 

-7 0M%<h^^b, f#e»n/tig^«* iioo- 

1 2 5 0 XtMSWait 4 C i t *• 

[0013] £/c, n&miicmmvm&xzrzizzrs. 

^5 0/txrat(T> *At4S^2 0 0 /im«m^ ^ 
.*HJf • »SU*CC J: 0«DELfcTJ«4a (fiSS 

IS) 

[00 14] W3»B8K:K«©«^7^-fe7 5 

**CD*Ba2fffiW:. SiO, 5 0-6 2%, 

P 2 O s 5-10%, fc/cL, SSJ±-CP 2 O s /S i 0 2 
0. 0 8-0. 20, A1 2 0 3 22-2 6%, Li.O 

3-5%, MgO 0. 6-2%, ZnO 0. 5-2 
%, CaO 0. 3-4%, BaO 0. 5-4%, Ti 

0 2 1-4%, Zr0 2 1—4%, As 1 O a 0 — 2% 

^Xf&3fc3 0-9 5M%i, 7^-5-7011% 
£*iB^U «6*ifcfi£ft* 1 1 0 0-1 2 5 0'Cr 

msMAsa-r & c i * ^i* t r s . 

[0 0 15] g/c, IS5f<li9icIBtSCDlt^^^^-l2 5^ 

<D¥$*M£#5 0 um«T\ Arttt«#2 0 0 amJWT 

[0 0 16] gfc. fflWcBl 0teffEtt©«£#^X*fe^ 
5 9 *X©Wt#*tt* S*^6 - 9 K«tt©«*#9 

0 3 , Z r 0,feJ:iyfM^O©*3CP6j8«*ifcl«*ft:« 

[0017] */c, aim l 1 CCfBigCDS^^^-te^ 

5 9 ^x<DKj§^«, «*^6- 1 o*cK«w>*te;tf 



(4) 1 1 -2 92 6 1 6 
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*ms**t2 oo-c/h t &L±<Dmmvim* m 

[00 18] *mi<Dm&tf^Z*>~r5. vfXCD^Y »; 

( L i 2 O • A 1 2 0 3 • 2 S i 0 2 (tctcLL i 2 OCO— 
10 ««MffOteJ:^ZnOi«ft^tt) J ©*6«rc**. 

[0019] #Cit, *«B8cMfi^^^H27 5 9 ^X(D 
<£>im& m&LtcM&$:j&'<2>o S i O a fiRd>W, /3 - 

6 0 S i O l f$ft<Dm<D0£ U«ffl(J5 0-6 0 %r 

4#Cc»*UH|fiH«5 3-5 7%"C*4. 
[0 02 0 ] P 2 O s fig^S i.O,lS»iiH?3tSC 

cctt±8aj»*3^i#&4a-r. 1 o%^@^^i^^x 

40 -fev 5 9 ^X^rf#il< ^c-S 0 P 2 0 5 ^<DlKDS?^bC^ 
S5H«6- 1 0%-C£>D, #5CS?*L/C^ffiH«7-9% 

iEOL i.O + MgO + ZnOfc^CaO + BaOS 

»<b©^#Tw:te^r, s i o.^cc^-rs P 2 o s ^R 

^CDSSib^O. 0 8-0. 2 0©«HF*3i'rS©*Jfi 
<, 1$5C»*Ll^«H«0. 13-0. 17^5, 
[002 1 ] AhCfiBWi, £-X4<^c*y>:fc<£i>* 

^-c*s*i, -ecos^2 2 %*SJr«M^^x<D^gS^ 
50 H*«casiifcfc. M^^xow^st^wt-r^o 



[0 02 2 ] L i 2 O, MgOb^ZnOfDS^i 
- X # i> ~ J >*> i tf/ $ tt £ - S^HSf**SS<D 

IBs i o.j^K^&p.o.jtt^oinesnftSKtt: 
ssjc-r&jwtwr**, Li.oja^a, *<om# 
sa©afcm&*sfi>&««faiLit<«ca. *fc5%&«** 

»©«©1#(Cjff*Lli«H«3. 7-4. 5%r&£ 0 

-1. 4%r&* 0 ZnOJ&frkfc. *r<DM&0> 

ZnOfi!t»©S<Dl$CCjff*L/l*ISH«0. 5 

fcfib&Cte, L i ,0 + MgO + Z nO©3j&#<D^ffcB 
£4. 6-6. 5%©iSHfc-r3©**#*0<, #SC» 

[0 0 2 3 ] Ca04Bj:tfBa002^W. b V » 

0. 5-2. 5%T&£ 0 BaOSBWl, -e<DM#0. 

aO^©l^C^l^H^0, 5-1. 5%r 

a O + B a OQ 2 fiJE#©£»t** 1 - 5 %0®HCCT 5 
WtCtfS tA>IBHtt 1 . 5-2. 5%r 

[0 0 2 4]TiO 1 feJ:yZrO J MW, C^mttt 

n i «*»rtt»B[©tga4:#ftHr a cimr, g 

IT*, cn6 2fi84J<D«O«p«Cjf*0l»KH», TiO 
,JiK#t*l. 5-3. 0%V#>K). ZrOj^l. 0 
-2. 5%T&&„ £fcCfte>T i Q 2 + Z r 0 2 02&5c 



(5) 1 1 -2 92 6 1 6 

8 

#<0l^ftfite2. 5-5. 0%(7)fii(C-r6<DWSl 
<. 4*fC»*l/l*l5lBB3. 5-5. 0%r*4. As 

[0 02 5] ft**, ±^fifc»©teK: % 

PbCh SrO ( B,0 3t Fi, La,0 Jt B i , 0 3 . 
WG 3l Y z O^ Gd^^-^SnO^^ll^^c 
10 ii2ia±^ttt2%S!t, C oO v N i O, MnO 
Fe,0 3 . G r , O 3 ^0f 1 S$yt(J2S 

[0 026]-^ 9 

A 1,0 3 , ZrO l4 MgO*?<£*fe 
^5 ^Xft*tt6»{CS i , W, Mo. C r, Ti, 
Zr, Nb. Hf, Ta. Fe, Ni, Co*jJ:tf*ft 

fcZM&tltc 1 at fctt 2 «tLh*flH>£ C <h #r * £ 
20 *Hc v ■A1' j O j ; Z r O a *$J:C> + Mff O©^^® 

[0027] *»eB©a^^-x-fe^ 5 9 ±se 
#y ^ ^ >te± r>v* tea & - 5^@i§f* Srwaj-r *> r 

*>l? r Xim<DV%tf5X®Jti3 0-95It%fcl< 

X^3 0-9 5M%i, 7^-5-7 011%i 
«J*^U^«CCi:>3»fiBI5tt5CfiRj|5L, 1100-12 

5 o wmt&mmm-r % c t tc a o c t ^ a . 

7 ^ 7-3^7 0%%iB^S<!:Jg^CD«aStt^S< ft 

■fe ^ ^ 9 ^ * i e> , f^igs^^ 

[0028] tfc, JKte^iiss^ i i o o°c*?®r 

M^7^-fe7^^X»i<^ 0 ^^C, 1.2 

[0 02 9] tfc, W7^/d^7X^7>^ 

M. 3fi-rSKCD#SjiS«2 0 0°C/h rja±r*-s 
2 5 0-8 0 0°C/h r<DffiHW"Cfe 
50 *C±#»«C*F*IA>. ^Mji^2 0 0 o C/h r*^ 



(6) 
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[003 0] T^U^r^ttS^)|3i^7^^t0*<t, ? ^ 10 

cfc^tc man. nan. #wtm* mumoa^T, 
mmzwm, ateu ju^#*ccAti, mi 400-1 
6 0 o°c-cmi~-9B$Mmm, mmLtc^ mm 

0-8 0 o°cr^iiLr, *siMfrrsc <t«:j:gsa 
ci3&ir*s 0 .*/c % M*^^*»*cc'rswrfc, 75 

a. 

[0 0 3 l ] «±<DJ:5tt:ur»6*i&T*^T^« 30 

fctttf^X-fe^S 9^^fi*0f* 

»SB5 0 Mm«m0, *O«*llgB2 0 0/2m 

%«±i^Tl>*C<t#*?gb< . ^CC2 0-3 OttS 
%^r^£C£*W$ tA\> M^"5^l&**/c«^^ 
X-fe^s ^**»^©¥^&&#5 0 jimjB*.. SAft 

1^200 Mm*jBita4^JBk«iH«cs-raiaff^iB 

#2 0f«a%*»i-C*5<b, M#5*»5fc*/cWt#7* 
[0 0 3 2] *fc k ±f2JI#7**& 



1 1 -292 6 1 6 
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<Dffe&C, iftS&CJ&D. ffe^ilt, CoO, N.i 
0 % MnO„ F ei O J% Cr,O J »0ia«WJ2i 

mi 0 0M%lc*fU l-2 0%SS«S^'Jtr 
[0 0 34] 

SiO J 5 5. 0%, P, O s 8. 0%, A l',O a 2 
4. 0%, Li a O 4. 0%, MgO 1. 0%, Zn 
O 0, 5%, CaO 1, 0%, BaOl. 0%, T i 
O, 2. 5%, Z r 0 2 2. 0 %*5j:^A s 2 O, 1. 
0K©»S£&*J:5K:. BtfkW* ^SttS, *BMt»* 

Atl, 1 5 0 0-CrC 8 Vmim* fSff. *»Ufc«» 8 

*tftS**ttl 8 0*im©«#7^»*t»fc. ^(CC.<D 
i^^vXt»^J:(^t4S^ l 0 MmtTFO&fi? 4 

jg^^fo/c, oi>-C»6ftfcig£ft 1 0 0fiM%CC*t 
?^S2%(DjJ<V tr^UT/l/n-^*** 1 0M°/o 

u^cc^o^u, f#6nfc^u^p a D ^fiS^ccAn, 
stt^&s 1 ic9n?<k5ic&mmm!mj&mmcm?z> 

K"C3^M«^ur«s*S»«iffiLfca, PfiSbr, «i 
CC7n-r**W<0lQ*WIN o . 1-No. 1 0 WWtR 
Wo, BOS^7X^7$ ^^^Lfe. 

«1 *©JtURWNo. A0KStt7^7-^# 
0^7^t7 5^xf(tr$)^ ±fEJtj§W7*£ 



(73 ttfflW- 1 1-2926 1 6 

11 12 
[003 5] fc(±<D«fc 5(C Lrfffca 1 ©Sl£f4© 1 0 * ±©*Tai||<5ft&t>6©£0. 1 5 mnfcLh€>;l<7# 
0~3 0 0-C©aa^Btc*iW3«5gtfc£St (a) . A Ji6ttfcl> *>©£©£ l/tefc©r*S. *|3<C 

ft, £2 tC^-rjaffittCDSfiiteStt. a 1 ©«KH©5? [0 036] 



No. 


(Mt%) 


y < (1 




(t/hr) 


cr> 


ZrOz 


AlfiOa 






1 


50 


50. 






300 


1250 


2 


60 


40 






300 


1220 


3 


70 


30 






275 


1200 


4 


80 


20 






275 


! . 1180 


5 


&o 




50 




SQ0 


1250 


6 


50 






St) 


260 


1120 


7 


50 






20 


260 


1140 


8 


90 






10 


260 


1150 


9 


70 




20 


10 


260 


1150 


10 


SO 




30 


10 


260 ■ 


1160 




100 








250 


1100 




25 


75 






300 


1250 



[0 0 3 7 ] K & [*2] 



No. 


x 1 0~ 7 

(i oo~30ot:) 


j mm® 


ff/iDk 






[ 


35 


23 


2.6 






2 


31 


23 


2.3 






3 


27 


20 


1.8 




m 


4 


24 


16 


1.6 


© 


m 


5 


50 


25 


6,2 
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6 


110 


16 


2.2 


o 


7 


17 


18 


2.3 


o 




8 


5 


19 


2.3 


0 
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19 


20 


2.1 






10 


30 


20 


2.9 






18 


13 


1.3 


o 
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[313] 



30 



13 



No. 








LiAlSi 2 Oft( -spodumene) 
ZrO^(baddeleyite) 
ZrSi0 4 (zircon) 




5 


LiAlSi a 0 6 ( 0 -spodumene) 
AI2O3 (corundum) 
Al 2 SiOf;(kyanite) 


m 


6 


MgO (periclase) 
MgAl^0 4 (spinel) 
Si0 4 (fbrsterite) 




7—8 


LiAlSi 2 0 6 ( -spodumene) 
MgO (periclase) 
MgAl 2 0 4 (spinel) 
Mg 2 Si0 4 (forsterite) 
Mg^AUSisO i « (cordierite) 




9-10 


LiAlSi 2 0 6 ( £ -spodumene) 
A! 2 0:i (corundum) 
Mg 2 Ai 4 Si fi O ,8 (cordierite) 
MgAl 2 0 4 (spinel) 


it 
& 
M 


A 


LiAlSi 2 O 0 ( P -spodumene) 


B 


LiAlSi 2 O e ( & -spodumene) 
Zr0 2 (baddeleyite) 
ZrSi0 4 (zircon) 



[0039] m2ic&!btiz>±*>t). *mj}<Dpmm<D 

-No. 4*Jj:tfNo. 7-No> 10©ffi^^X-fe 
7 5^m MUKSSffiK (a) «HS< 1 b-Fi/a? 
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1 0 0-1 2 5 Q'COmWVfol). TfrSi-teUZy? 

x©*!a*fifti 500-16 0 o°c<ttb^^^^ic{si> 
ssr* sect e-r. i^ti4>«nfc«aftt** 

No. Ali, «rc*O k «U&3Eifi3$ (a) bi&^tt. 
fi^Lfeit««No. B©«»tt> 1 2 5 0 -COjasafc 

10 tSCim^o/c, 
[0040] 

«5-**X|i % .T i 0,*j<t-CXZ r O a ^^^»JiL 

• tcmj£ztitcmfimm<Ds i o'.-p.-o.-a 1,0,- 

^^X30-95tI%c, 7^7-5-7 0ti% 
30 * -y ^-iOS^^r, 1100 

-1 25 O'crsasjRftHirs^ffir*^^^, r;i^ 
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(54) COMPOSITE GLASS CERAMIC AND ITS PRODUCTION 

(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a composite glass ceramic having a high 
strength and excellent heat resistance, capable of being stably used as a 
material for various kinds of structural members used in high temperature areas 
and an electronic industrial material for various kinds of substrates, etc., and 
capable of being used as an industrial material for wide uses, and to provide a 
method for producing the same. 

SOLUTION: This composite glass ceramic comprises 95-30 wt.X of a glass ceramic 
and 5-70 wt.X of a filler, wherein the glass ceramic forms a matrix. The glass 
ceramic has a composition comprising 50-62 wt.X of Si02, 5-10 wt . % of P205 
(P205/S i02 weight ratio is 0.08-0.20), 22-26 wt.X of AI203, 3-5 wt.X of L i 20, 
0.6-2 wt.X of MgO, 0.5-2 wt.X of ZnO, 0.3-4 wt.X of CaO, 0.5-4 wt.X of BaO, 1-4 
wt.X of T i 02, 1-4 wt.X of Zr02 and 0-2 wt.X of As203, and contains B-spodumene 
and/or B-quartz solid solution as crystal phases. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] weight % — S i 02 — 50 - 62%, and P205 5-10% — however By weight 
ratio, P205/Si02 0.08-0.20, aluminum203 22-26%, 203 - 5% of Li(s), 0.6 - 2% of 
Mg0(s), 0.5 - 2% of Zn0(s), 0.3 - 4% of Ca0(s), 0.5 - 4% of Ba0(s), Ti02 1-4%, 30 

- 95 % of the weight of crystallized glass which has a presentation which 
consists of Zr02 1-4% and As203 0—2%, and contains beta-spodumene and/or beta- 
quartz solid solution as a crystal phase, Compound crystallized glass 
characterized by containing 5 - 70 % of the weight of fillers, and the above- 
mentioned crystallized glass forming a matrix. 

[Claim 2] Compound crystal I ized glass according to claim 1 characterized by being 
one sort as which a filler was chosen from aluminum 203, and Zr02 and MgO, or two 
sorts or more. 

[Claim 3] Compound crystallized glass according to claim 1 or 2 characterized by 
a coefficient of thermal expansion (alpha) in a 100-300-degree C temperature 
requirement being 5 - 1 10x10-7/degree C. 

[Claim 4] Compound crystallized glass according to claim 1 to 3 by which it is 

being [ thermal conductivity / 1 - 6 W/mK ] characterized. 

[Claim 5] Compound crystallized glass according to claim 1 to 4 with which 

flexural strength is characterized by 15 kgf(s)/mm being two or more. 

[Claim 6] weight % — S i 02 — 50 - 62%, and P205 5-10% — however By weight 

ratio, P205/Si02 0.08-0.20, aluminum203 22-26%, 203 - 5% of Li(s), 0.6 - 2% of 

MgO(s), 0.5 - 2% of ZnO(s), 0.3 - 4% of CaO(s), 0.5 - 4% of Ba0(s), Ti02 1-4%, 30 

- 95 % of the weight of original glass powder in the amorphous condition of 
depositing beta-spodumene and/or beta-quartz solid solution as a crystal phase by 
having and heat-treating a presentation which consists of Zr02 1-4% and As203 0- 
2%, A manufacture method of compound crystallized glass characterized by mixing 5 

- 70 % of the weight of fillers, and carrying out sintering heat treatment of the 
obtained mixture at 1100-1250 degrees C. 

[Claim 7] A manufacture method of compound crystallized glass according to claim 
6 which mean particle diameter of original glass powder is 50 micrometers or 
less, and a maximum droplet size is 200 micrometers or less, and is characterized 
by particle size of a filler being smaller than mean particle diameter of 
original glass powder. 

[Claim 8] weight % — S i 02 — 50 - 62%, and P205 5-10% — however By weight 
ratio, P205/Si02 0.08-0.20, aluminum203 22-26%, 203 - 5% of Li(s), 0.6 - 2% of 
Mg0(s), 0.5-2% of ZnO(s), 0.3-4% of Ca0(s), 0.5-4% of BaO(s), Ti02 1-4%, 30 

- 95 % of the weight of crystallized glass powder which has a presentation which 
consists of Zr02 1-4% and As203 0-2%, and contains beta-spodumene and/or beta- 
quartz solid solution as a crystal phase, A manufacture method of compound 
crystallized glass characterized by mixing 5 - 70 % of the weight of fillers, and 
carrying out sintering heat treatment of the obtained mixture at 1100-1250 
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degrees C. 

[Claim 9] A manufacture method of compound crystallized glass according to claim 
8 which mean particle diameter of crystallized glass powder is 50 micrometers or 
less, and a maximum droplet size is 200 micrometers or less, and is characterized 
by particle size of a filler being smaller than mean particle diameter of 
crystallized glass powder. 

[Claim 10] A manufacture method of compound crystallized glass according to claim 
6 to 9 characterized by being one sort as which a filler was chosen from aluminum 
203, and Zr02 and MgO, or two sorts or more. 

[Claim 11] A manufacture method of compound crystallized glass according to claim 
6 to 10 characterized by carrying out sintering heat treatment of the mixture 
with a programming rate 200 degrees C / more than hr to sintering heat treatment 
temperature after carrying out temperature up, heating and. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the 
compound crystallized glass which can be excellent in thermal resistance with 
high intensity, can use stably as various elevated-temperature structure material 
and charges of electronic industry lumber, such as various substrates, and can be 
used for a use extensive as various charges of industrial lumber, and its 
manufacture method. 
[0002] 

[Description of the Prior Art] Although crystallized glass and the ceramics are 
used for the field extensive as various structure material and charges of 
electronic industry lumber, such as various substrates, compared with usual 
amorphous glass with many [ and ] things without the sufficient thermal 
resistance and mechanical strength, the manufacture is difficult for crystallized 
glass for using it as elevated-temperature structure material, and it is not 
especially used for important figure elevated-temperature structure material with 
a big scantling. Since it will cause a crack, failure, etc. of jointing on the 
other hand if the ceramics generally has a difference in a coefficient of thermal 
expansion when it is restricted to that in which the ceramics and the material to 
paste up also have a coefficient of thermal expansion comparable as the ceramics 
when pasting up with materials of a different kind, such as a metal, since the 
coefficient of thermal expansion is fixed for example, although the thermal 
resistance and mechanical strength are excellent compared with crystallized 
glass, and using it especially under an elevated temperature, the use as a charge 
of industrial lumber is limited remarkably. Moreover, in the alumina ceramics 
with which sintering temperature is generally often highly used for the substrate 
etc., sintering temperature is 1500-1600 degrees C, a firing furnace special for 
sintering heat treatment is needed, and the ceramics has the problem that a 
manufacturing cost becomes high. Then, in order to raise the thermal resistance 
of crystallized glass, and a mechanical strength, fillers, such as a ceramic 
particle, are distributed as a source of energy dissipation, or the technology of 
distributing and depositing the crystal phase resulting from a filler in the 
matrix formed with glass or crystallized glass is developed. Since such compound- 
ized crystallized glass and the so-called compound crystallized glass excel a 
crystallized glass simple substance in thermal resistance with high intensity and 
can generally be sintered at a temperature lower than the ceramics, a use 
extensive as various charges of industrial lumber is expected, and various things 
are proposed. 

[0003] For example, the glass ceramic complex with which the coefficient of 
thermal expansion made the front face distribute the ceramic particle which gave 
S i 02 coat in the glass of five to 45x10-7 or glass ceramics is indicated by 
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JP, 63-6503, B. However, as the example of this number official report shows, since 
this glass ceramic complex mentioned above, it is not suitable [ the range of a 
coefficient of thermal expansion is 25 to 53x10-7, and it is hard to be referred 
to as having the range large enough, and ] to use it for a use extensive as 
various charges of industrial lumber. Moreover, since precise complex is not 
obtained even if it mixes as it is and calcinates a ceramic particle, this glass 
ceramic complex needs to coat the ceramic particle to distribute with S i 02 coat 
beforehand, and has the problem to which a manuf actur i ng process becomes 
compl i cated. 

[0004] Moreover, the glass ceramic which a presentation becomes from the glass 
powder and the ceramic powder of a S i02-a I umi num203-RO-R20 system is indicated by 
JP, 4-19176, B. Since this glass powder does not contain the crystalline-nucleus 
formation agent, even in after heat treatment, a crystal does not deposit, but 
the matrix of the above-mentioned glass ceramic is an amorphous glass phase. 
Therefore, the above-mentioned glass ceramic has anti-chip box reinforcement 
(flexural strength) as low as 800-1 480kg/cm2, as the example of this number 
official report shows, and the use is restricted to the material which does not 
need high intensity. Moreover, the glass ceramic sintered compact which 
calcinates the mixture of the glass constituent powder of a S i 02-a I umi num203-B- 
203-MgO system and filler which added the karyogenesis agent, and is obtained is 
indicated by JP, 6-17249, B and JP, 6-76227, B. Although the glass constituent powder 
of these crystallized glass sintered compacts deposits considering cordierite as 
a main crystal by heat-treating, these glass ceramic sintered compacts do not 
have enough thermal resistance, in order to use it as structure material by the 
pyrosphere exceeding 1000 degrees C, while burning temperature is as low as 1000 
degrees C or less. Moreover, the glass ceramic sintered compact of JP, 6-17249, B 
is a range whose coefficient of thermal expansion is 43 - 55x10-7/degree C, as 
the example of this number official report shows, as the example of this number 
official report shows the glass ceramic sintered compact of JP, 6-76227, B, 
coefficient of thermal expansion is the range which is 41 - 53x10-7/degree C, all 
have the range still narrower than the glass ceramic complex of above-mentioned 
JP, 63-6503, B of coefficient of thermal expansion (coefficient of thermal 
expansion), and those uses are limited further. 
[0005] 

[Problem(s) to be Solved by the Invention] The object of this invention is to 
offer the compound crystallized glass which can solve the trouble of said 
conventional technology, can be excellent in thermal resistance with high 
intensity, can use stably as the various structure material used by the 
pyrosphere, and charges of electronic industry lumber, such as various 
substrates, and can be used for a use extensive as a charge of industrial lumber, 
and its manufacture method, 
v. [0006] 

[The means for canceling a technical problem] The result of having repeated 
various test researches in order that a **** person etc. might attain said 
object, It has the presentation of the limited presentation range which made T i 02 
and Zr02 the crystalline-nucleus formation agent of a Si02-P205-aluminum203- 
Li<SUB>20 system. It is obtained by heat-treating the original glass or original 
glass powder of the mixture of the original glass powder in the amorphous 
condition of depositing beta-spodumene and/or beta-quartz solid solution as a 
crystal phase by heat-treating, and a filler, or the amorphous condition of the 
above-mentioned presentation system. Sintering heat treatment of the mixture of 
the crystallized glass powder and filler which contain beta-spodumene and/or 
beta-quartz solid solution as a crystal phase is carried out. By making the 
crystallized glass and the filler which form a matrix compound-i ze, it found out 
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that excelled in thermal resistance with high intensity, and selectable compound 
crystallized glass was obtained in the large range in a coefficient of thermal 
expansion and thermal conductivity according to a use. 

[0007] Namely, the compound crystallized glass according to claim 1 which attains 
the object of said this invention weight % — S i 02 — 50 - 62%, and P205 5— 1 0SK — 
however By the weight ratio, P205/S i 02 0.08-0.20, aluminum203 22-26%, 203 - 5% of 
Li(s), 0.6 - 2% of Mg0(s), 0.5 - 2% of Zn0(s), 0.3 - 4% of Ca0(s), 0.5 - 4% of 
Ba0(s), T i 02 1-4%, 30 - 95 % of the weight of crystallized glass which has the 
presentation which consists of Zr02 1-4% and As203 0-2%, and contains beta- 
spodumene and/or beta-quartz solid solution as a crystal phase, It is 
characterized by containing 5 - 70 % of the weight of fillers, and the above- 
mentioned crystallized glass forming the matrix. 

[0008] Moreover, compound crystallized glass according to claim 2 is 
characterized by being one sort as which the filler was chosen from aluminum 203, 
and Zr02 and MgO, or two sorts or more in compound crystallized glass according 
to claim 1. 

[0009] Moreover, compound crystallized glass according to claim 3 is 
characterized by the coefficient of thermal expansion (alpha) in a 100-300-degree 
C temperature requirement being 5 - 1 10x10-7/degree C in compound crystallized 
glass according to claim 1 or 2. 

[0010] Moreover, in compound crystallized glass according to claim 1 to 3, it is 
being [ thermal conductivity / 1 - 6 W/mK ] characterized by compound 
crystallized glass according to claim 4. 

[0011] Moreover, flexural strength is characterized by compound crystallized 
glass according to claim 5 being two or more [ 15 kgf(s)/mm ] in compound 
crystallized glass according to claim 1 to 4. In addition, the flexural strength 
in this invention is the flexural strength measured with 4 point load methods. 
[0012] Moreover, the manufacture method of compound crystallized glass according 
to claim 6 of attaining the object of said this invention weight % — S i 02 — 50 

- 62%, and P205 5-10% however a weight ratio — P205/Si02 — 0.08 to 0.20, and 
aluminum203 22-26% 203 - 5% of Li(s), 0.6 - 2% of Mg0(s), 0.5 - 2% of Zn0(s), 0.3 

- 4% of Ca0(s), 0.5 - 4% of Ba0(s), T i 02 1-4%, 30 - 95 % of the weight of 
original glass powder in the amorphous condition of depositing beta-spodumene 
and/or beta-quartz solid solution as a crystal phase by having and heat-treating 
the presentation which consists of Zr02 1-4% and As203 0-2%, It is characterized 
by mixing 5 - 70 % of the weight of fillers, and carrying out sintering heat 
treatment of the obtained mixture at 1100-1250 degrees C. 

[0013] Moreover, in the manufacture method of compound crystallized glass 
according to claim 6, the mean particle diameter of original glass powder is 50 
micrometers or less, and a maximum droplet size is 200 micrometers or less, and 
the manufacture method of compound crystallized glass according to claim 7 is 
characterized by the particle size of a filler being smaller than the mean 
particle diameter of original glass powder. In addition, the mean particle 
diameter in this invention is the mean particle diameter (weight criteria) 
measured by optical diffraction and the scat ter i ng-about method. 
[0014] Moreover, the manufacture method of compound glass ceramics according to 
claim 8 weight % — S i 02 — 50 - 62%, and P205 5-10% — however By the weight 
ratio, P205/Si0 20.08 to 0.20, aluminum203 22-26%, 203 - 5% of Li(s), 0.6 - 2% of 
Mg0(s), 0.5-2% of Zn0(s), 0.3-4% of Ca0(s), 0.5-4% of Ba0(s), Ti02 1-4%, 30 

- 95 % of the weight of crystallized glass powder which has the presentation 
which consists of Zr02 1-4% and As203 0-2%, and contains beta-spodumene and/or 
beta-quartz solid solution as a crystal phase, It is characterized by mixing 5 - 
70 % of the weight of fillers, and carrying out sintering heat treatment of the 
obtained mixture at 1100-1250 degrees C. 



http://www4. ipdl. jpo. go. jp/cgi-bi n/tran_web_cgi_ej je 2004/03/10 



J 



4/11 ^-v 



[0015] Moreover, in the manufacture method of compound crystallized glass 
according to claim 8, the mean particle diameter of crystallized glass powder is 
50 micrometers or less, and a maximum droplet size is 200 micrometers or less, 
and the manufacture method of compound crystallized glass according to claim 9 is 
characterized by the particle size of a filler being smaller than the mean 
particle diameter of crystallized glass powder. 

[0016] Moreover, the manufacture method of compound crystallized glass according 
to claim 10 is characterized by being one sort as which the filler was chosen 
from aluminum 203, and Zr02 and MgO, or two sorts or more in the manufacture 
method of compound crystallized glass according to claim 6 to 9. 
[0017] Moreover, the manufacture method of compound crystallized glass according 
to claim 11 is characterized by carrying out sintering heat treatment of the 
mixture with the programming rate 200 degrees C / more than hr, to sintering heat 
treatment temperature, after carrying out temperature up, heating and in the 
manufacture method of compound crystallized glass according to claim 6 to 10. 
[Embodiment of the Invention] 

[0018] Although the crystallized glass which forms the matrix of the compound 
crystallized glass of this invention contains beta-spodumene and/or beta-quartz 
solid solution as a crystal phase, the above-mentioned beta-quartz solid solution 
is the generic name of the b eucryptite [Li2 0-aluminum203 and 2Si02 (however, a 
part of L i 20 is as replaceable as MgO and ZnO)] which has beta-quartz and the 
structure of close resemblance in this here. Furthermore, the compound 
crystallized glass of this invention is high intensity compared with a 
crystallized glass simple substance that the crystal phase generated by the 
reaction with the crystal phase of a filler and a filler, original glass powder, 
or crystallized glass powder other than the above-mentioned crystal phase 
deposits in the matrix of the compound crystallized glass of this invention, 
and/or by compound-izi ng the filler particle as a source of eliergy dissipation. 
Moreover, according to an extensive use, the coefficient of thermal expansion and 
thermal conductivity of compound crystallized glass can be changed by choosing 
suitably the class, the content, and sintering heat treatment temperature of the 
presentation of crystallized glass, and a filler, and controlling the class and 
the amount of deposits of a crystal phase in the matrix of the above-mentioned 
compound crystallized glass. 

[0019] Next, the reason which limited the presentation of the original glass 
powder which is the crystallized glass which forms the matrix of the compound 
crystallized glass of this invention, and its base material, or crystallized 
glass powder is explained. Although S i 02 component is an important component used 
as the component of beta-spodumene and/or beta-quartz solid-solution crystal, 
when the amount is less than 50%, the diameter of crystal grain of the 
crystallized glass obtained makes it big and rough, and it becomes difficult to 
get about precise compound crystallized glass. Moreover, if it exceeds 62%, 
melting founding of original glass will become difficult. The range where the 
amount of S i 02 component is desirable is 50 - 60%, and especially a desirable 
range is 53 - 57%. 

[0020] Although 20P5 component has the effect which the melting nature of Hara 
glass is raised and makes original refining easy by making it coexist with S i 02 
component, if the above-mentioned effect is not acquired and it exceeds 10% when 
the amount is less than 5%, the diameter of crystal grain of crystallized glass 
will make it big and rough, and it will become difficult to get about precise 
compound crystallized glass. The range where the amount of 20P5 component is 
desirable is 6 - 10%, and especially a desirable range is 7 - 9%. In order to 
raise the above-mentioned effect remarkably furthermore, S i 02 component is 
received under coexistence with below-mentioned L i 2 0+Mg0+Zn0 and a CaO+BaO 
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component. At best especially as for a desirable range, 0.13-0.17 make the weight 
ratio of 20P5 component within the limits of 0.08-0.20. 

[0021] Although 20aluminum3 component is an important component used as the 
component of beta-spodumene and/or beta-quartz solid-solution crystal, while 
melting of original glass becomes [ the amount ] difficult at less than 22%, the 
devitrification-proof nature of original glass gets worse. Moreover, if it 
exceeds 26%, melting of original glass will become difficult too, and 
devitrification-proof nature will get worse. Especially the desirable range of 
the amount of 20aluminum3 component is 23 - 25%. 

[0022] Three components of L i 20, and MgO and ZnO are important components used as 
the component of beta-spodumene and/or beta-quartz solid-solution crystal. 
Although it has the effect which these three components raise the melting nature 
of original glass conjointly with the important ratio to which 20P5 component to 
the S i 02 above-mentioned component was limited, and makes the founding easy, when 
the amount is less than 3%, the melting nature of original glass gets worse, and, 
as for a L i 20 component, the detailed crystal of requirements stops being able to 
deposit easily. Moreover, if it exceeds 5%, the above-mentioned effect will not 
be acquired, and the diameter of crystal grain becomes big and rough, and it 
becomes difficult to get about precise compound crystallized glass. Especially 
the desirable range of the amount of a L i 20 component is 3.7 - 4.5%. When the 
amount is less than 0.6%, the above-mentioned effect is not acquired, but as for 
a MgO component, the melting nature of original glass gets worse. Moreover, if it 
exceeds 2%, the above-mentioned effect will not be acquired but a necessary 
crystal phase will stop being able to deposit easily. Especially the desirable 
range of the amount of a MgO component is 0.7 - 1.4%. When the amount is less 
than 0.5%, the above-mentioned effect is not acquired, but as for a ZnO 
component, the melting nature of original glass gets worse. Moreover, if it 
exceeds 2%, the above-mentioned effect will not be acquired, but the 
devitrification-proof nature of original glass gets worse, and a necessary 
crystal phase stops being able to deposit easily. Especially the desirable range 
of the amount of a ZnO component is 0.5 - 1.5%. In order to raise the above- 
mentioned effect remarkably furthermore, desirable especially as for a desirable 
range, it is 5.0 - 6.0% which makes the total quantity of three components of Li2 
0+Mg0+Zn0 4.6 - 6.5% of range. 

[0023] Two components of CaO and BaO are components which remain as glass phases 
other than a crystal phase fundamentally in the crystallized glass which forms a 
matrix, and are important as a component which tunes the ratio of the crystal 
phase which deposits by heat treatment, and the glass phase which remains finely. 
If the above-mentioned effect is not acquired for the amount at less than 0.3% 
and it exceeds 4%, the above-mentioned effect will not be acquired too but, as 
for a CaO component, the devitrification-proof nature of original glass will get 
worse. Especially the desirable range of the amount of a CaO component is 0.5 - 
2.5%. If the above-mentioned effect is not acquired for the amount at less than 
0.5% and it exceeds 4%, as for a BaO component, both the devitrification-proof 
nature and melting nature of original glass will get worse. Especially the 
desirable range of the amount of a BaO component is 0.5 - 1.5%. In order to raise 
the above-mentioned effect remarkably furthermore, desirable especially as for a 
desirable range, it is 1.5 - 2.5% which makes the total quantity of two 
components of CaO+BaO 1 - 5% of range. 

[0024] Although each of T i 02 and Zr02 components is indispensable as a 
crystalline-nucleus formation agent, if these amounts cannot deposit a desired 
crystal at less than 1% and exceed 4%, respectively, the devitrification-proof 
nature of original glass will get worse. T i 02 component of especially the 
desirable range of the amount of these 2 component is 1.5 - 3.0%, and Zr02 
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component is 1.0 - 2- 535. Moreover, desirable especially as for a desirable range, 
it is 3.5 - 5.0% which makes the total quantity of two components of these 
Ti02+Zr02 2. 5 - 5.0% of range. Although 20As3 component can be added to 
arbitration as a clarifier in the case of original glass melting since it obtains 
homogeneous original glass, 2% or less is enough as the amount. 
[0025] In in addition, the range which does not spoil many properties of a 
request of the compound crystallized glass of this invention to everything but 
each above-mentioned component In total one sort of PbO, SrO, B-2s La [ 03, F2, 
and ] 203, B i 203, W03, Y203, Gd203, and Sn02 component, or two sorts or more to 
2% One sort of the coloring component of CoO, NiO, Mn02, Fe 203, and Cr203 grade 
or two sorts or more can be added to 2% in total, respectively. 
[0026] On the other hand, as a filler of the compound crystallized glass of this 
invention Although one sort chosen from metal particles, such as ceramic powder, 
such as aluminum 203, and Zr02, MgO, Si, W, Mo, Cr, Ti, Zr, Nb, Hf, Ta, Fe(s), 
nickel and Co(es) and those alloys, stainless steel, and superal loy, or two sorts 
or more can be used It is desirable to make into a filler one sort especially 
chosen from aluminum 203, and Zr02 and MgO or two sorts or more. 
[0027] It has 30 - 95 % of the weight of original glass powder in the amorphous 
condition that the compound crystallized glass of this invention deposits beta- 
spodumene and/or beta-quartz solid solution as a crystal phase by having and 
heat-treating the above-mentioned presentation, and the above-mentioned 
presentation. 30 - 95 95 of the weight of crystallized glass powder which contains 
beta-spodumene and/or beta-quartz solid solution as a crystal phase, 5 - 70 % of 
the weight of fillers can be mixed, and the obtained mixture can be put into a 
die etc., or mixture can be fabricated in a request configuration with a press 
etc., and it can obtain by carrying out sintering heat treatment at 1100-1250 
degrees C. When a filler exceeds 70%, the degree of sintering of mixture worsens 
and it becomes impossible to obtain precise compound crystallized glass. 
Moreover, at less than 5%, the compound effect of a filler and crystallized glass 
is not acquired for the amount, but many properties of a request of the compound 
crystallized glass of this inventions, such as a coefficient of thermal expansion 
(alpha), thermal conductivity, and flexural strength, become difficult to get. 
[0028] Moreover, when sintering heat treatment temperature stops easily being 
able to soften original glass powder and crystallized glass powder at less than 
1100 degrees C, the welding nature of the crystallized glass and the filler which 
form a matrix worsens, and precise compound crystallized glass becomes difficult 
to get. Moreover, since pore (pore) will arise in compound crystallized glass if 
it exceeds 1250 degrees C, it is not desirable. 

[0029] Moreover, it is desirable that heating and the programming rate at the 
time of carrying out temperature up are more than 200 degrees C / hr to sintering 
heat treatment temperature about the mixture of original glass powder or 
crystallized glass powder, and a filler, and it is desirable that it is 
especially within the limits of 250-800 degrees C/hr. When programming rates are 
under 200 degrees C / hr, in a crystal growth temperature region, crystallization 
advances too much, the difference of the coefficient of thermal expansion of 
crystallized glass and the coefficient of thermal expansion of a filler which 
form a matrix becomes large, and it becomes difficult for a very small crack to 
arise and to obtain precise compound crystallized glass. Moreover, if a 
programming rate exceeds 800 degrees C/hr, since a strain arises and it is 
divided, and original glass powder and crystallized glass powder will become soft 
rapidly and the fabricated mixture will deform into the mixture fabricated in the 
request configuration in temperature lip, it is not desirable. 
[0030] When mixing the original glass powder of an amorphous condition, and a 
filler and manufacturing the compound crystallized glass of this invention, the 
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above-mentioned Hara glass powder Raw materials for glass, such as an oxide, a 
carbonate, a hydroxide, and a nitrate, so that it may become the presentation 
mentioned above Weighing capacity, [ whether by preparing and putting into a 
crucible etc., at about 1400-1600 degrees C, about 7-9 hour melting, churning, 
and after carrying out founding, the cast of the melting glass is carried out to 
mold etc., and it is annealed, and ] Or using well-known grinding equipments, 
such as a ball mill, a planet ball mill, and a roller mill, the original glass 
which it quenched by the chill roll method, the underwater supplying method, 
etc., and was obtained can be ground by the well-known grinding methods, such as 
a wet method or dry process, and can be obtained. Moreover, when mixing 
crystallized glass powder and a filler and manufacturing the compound 
crystallized glass of this invention, crystallized glass powder can heat-treat 
the original glass powder obtained by the above-mentioned method at 750-800 
degrees C, and can obtain it by crystallizing. Moreover, before using original 
glass as powder, it can obtain also by grinding by the well-known grinding 
equipment and the grinding method which mentioned above the crystallized glass 
obtained by heat-treating and crystallizing at 750-1200 degrees C. 
[0031] The mean particle diameter of the original glass powder in the amorphous 
condition of being obtained as mentioned above, or crystallized glass powder is 
50 micrometers or less, as for the maximum droplet size, it is desirable that it 
is 200 micrometers or less, especially mean particle diameter is 15-30 
micrometers, and it is desirable that particle size contains powder 5 micrometers 
or less more than 20 volume % y and 20-30 volume % Containing especially is 
desirable. If the mean particle diameter of original glass powder or crystallized 
glass powder exceeds 50 micrometers and a maximum droplet size exceeds 200 
micrometers, the temperature which sintering heat treatment takes will become 
high, and the homogeneity of the compound crystallized glass obtained and 
compactness will also worsen. Moreover, in case particle size fabricates the 
mixture of original glass powder or crystallized glass powder, and a filler with 
a press etc. as powder 5 micrometers or less is under 20 volume %, since the 
restoration nature of the opening between powder worsens, a precise Plastic solid 
becomes difficult to get, and the temperature which sintering heat treatment 
takes becomes high. 

[0032] Moreover, the particle size of a filler is smaller than the mean particle 
diameter of the above-mentioned Hara glass powder or crystallized glass powder, 
and it is especially desirable that it is 10 micrometers or less. If the particle 
size of a filler becomes larger than the above-mentioned mean particle diameter, 
since the degree of sintering of the mixture of glass powder or crystallized 
glass powder, and a filler will worsen, it is not desirable. 
[0033] As mentioned above, although the compound crystallized glass of this 
invention mixes the original glass powder or crystallized glass powder, and 
filler of an amorphous condition as explained, sintering heat treatment is 
carried out and the obtained mixture is manufactured It can add and mix if needed 
in the range which does not spoil the property of a request of one sort or two 
sorts or more of powder of CoO, NiO, Mn02, Fe 203, and Cr203 grade of the 
compound crystallized glass of this invention other than these components as a 
coloring component. Moreover, polyvinyl alcohol, stearin acid, a polyethylene 
glycol, etc. can be added as an organic binder at the time of shaping into the 
above-mentioned mixture, and it can mix into it. When carrying out sintering heat 
treatment of the mixture especially by Ushiro who did press forming to the 
request configuration, or when carrying out sintering heat treatment of the 
mixture with a big size, it is desirable to mix an organic binder, for example, 
it can add 5 - 15 % of the weight of organic binder aqueous solutions, such as 
polyvinyl alcohol of about 1 - 20% of concentration, to 100 % of the weight of 
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mixture. 
[0034] 

[Example] Next, the suitable example and the example of a comparison of compound 
crystallized glass of this invention are explained. By weight %, S i 02 55. 0%, P205 
8. OX, aluminum203 24.0%, So that it may become L i 20 4.0%, MgO 1.0%, ZnO 0.5%, CaO 
1.0%, Ba01.0%, Ti02 2.5%, Zr02 2.0%, and As203 1.0% of presentation raw materials 
for glass, such as an oxide, a carbonate, a hydroxide, and a nitrate, — weighing 
capacity — preparing — a platinum crucible etc. — putting in — 1500 degrees C 
— melting glass 8-hour melting, churning, and after carrying out founding — 
underwater — supplying The original glass quenched and obtained was put into the 
nature ball mill of an alumina, and was ground, particle size did about 25 volume 
% content of powder 5 micrometers or less, and the original glass powder whose 
mean particle diameter is about 20 micrometers and whose maximum droplet size is 
about 180 micrometers was obtained. Next, weighing capacity was carried out so 
that this original glass powder and particle size might serve as a rate which 
showed various filler powder 10 micrometers or less in a table 1, and it put into 
the nature ball mill of an alumina, and mixed, and mixture was obtained. As 
mentioned above, although wet and dry-type any method were employable at grinding 
and the mixed process which were described, grinding and mixing were performed 
with dry process in this example. Subsequently, to 100 % of the weight of 
obtained mixture, 10 % of the weight of polyvinyl alcohol aqueous solutions of 2% 
of concentration is added as a binder, and it mixes, it puts into metal mold, and 
is a 1 shaft press. It fabricated and the obtained press article was put into the 
firing furnace, at the fixed programming rate, heating and after having carried 
out temperature up, holding for 3 hours and carrying out sintering heat treatment 
at each sintering heat treatment temperature, the temperature was lowered and the 
compound crystallized glass sample of example No. 1-No. 10 and example Noof 
comparison. B of this invention shown in a table 1 was produced, until it became 
whenever [ each sintering heat treatment Nariatsu ], as shown in a table 1 from a 
room temperature. Moreover, the sample of example Noof comparison. A in a table 1 
is a crystallized glass simple substance which does not contain a filler, and is 
produced by the same method as the method which a filler was not mixed using the 
same glass as the above-mentioned Hara glass, and also was mentioned above. 
[0035] The result of hav i ng measured the coefficient of thermal expansion (alpha) 
in a 100-300-degree C temperature requirement, the flexural strength, and the 
thermal conductivity of each sample of the table 1 obtained as mentioned above is 
shown in a table 2. Flexural strength is measured with 4 point load methods. 
Moreover, the assessment result of compactness shown in a table 2 observes the 
generator processing side of each sample of a table 1 with an electron 
microscope, and makes 0 what 0 and pore 15 micrometers or more are not regarded 
as in what pore 30 micrometers or more is not regarded as. Moreover, each sample 
of a table 1 is analyzed to a table 3 with an X-ray diffraction method, and the 
result of having identified the main crystal phase of each sample is shown in it. 

[0036] 

[A table 1] 
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No. 




7 -f 9- (1 




CC/h r) 


(XI) 


ZrOz 


AhOa 




W 


1 


50 


50 






300 


1250 


2 


60 


40 






300 


1220 


3 


70 


30 






275 


1200 


4 


80 


20 






275 


1180 


5 


50. 




50 




300 


1250 


6 


50 






50 


260 


1120 


7 


80 






20 


260 


1140 


8 


90 






10 


260 


1150 


9 


70 




20 


10 


260 


1150 


10 


60 




30 


10 


260 


1160 


ftp 


MA 


100 








250 


1100 


fcfcffi 




25 


75 






300 


1250 



[0037] 

[A table 2] 



No. 


HUMMKtt (a) 

x 1 o~ 7 
(1 00-300t) 


mtr&m 


ff/n* 






I 


35 


23 


2.6 






2 


31 


23 


2.3 


8 




3 


27 


20 


1.8 


© 


m 


4 


24 


18 


1.5 




m 


5 


50 


25 


5.2 


© 


w 


6 


no 


16 


2.2 


o 




7 


17 


18 


2.3 


o 




8 


5 


19 


2.3 


o 




9 


19 


20 


2. 1 


o 




10 


30 


20 


2.9 


o 




18 


13 


1.3 


6 


WKMB 











[0038] 

[A table 3] 
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No. 








LiAlSi^O^C £ -spodumene) 
Zr0 2 (baddeleyite) 
ZrSi0 4 (zircon) 




5 


LiAlSi 2 0 6 ( /3 -spodumene) 
AI 2 0 ;i (corundum) 
Al 2 SiO s (kyanite) 


51 

M 


6 


LiAlSi 2 O e ( j9 -spodumene) 
MgO (periclase) 
MgAl 2 0 4 (spinel) 
Mg 2 Si0 4 (forsterite) 






LiAlSi 2 0 6 ( j3 -spodumene) 
MgO (periclase) 
MgAl 2 0 4 (spinel) 
Mg 2 Si0 4 (forsterite) 
Mg 2 Ai 4 S ifiO 1 8 (cordierite) 




9-10 


LiAlSi 2 0 6 ( j3 -spodumene) 
Al 2 0 : j (corundum) 
Mg 2 Al 4 Si50 18 (cordierite) 
MgAl20 4 (spinel) 


it 


A 


LiAlSi 2 O 0 ( jS -spodumene) 


B 


LiAlSi 2 O a ( J3 -spodumene) 
Zr0 2 (baddeleyite) 




ZrSi0 4 (zircon) 



[0039] Flexural strength is high intensity or more [ 15 kgf(s)/mm ] in two, and 
the coefficient of thermal expansion (alpha) in a 100-300-degree C temperature 
requirement is 5 - 1 10x10-7/degree C, thermal conductivity is the range of 1 - 6 
W/mK, and each compound crystallized glass of the example of this invention shows 
that a coefficient of thermal expansion (alpha) and thermal conductivity can be 
chosen in the large range as a table 2 sees. Moreover, especially the compound 
crystallized glass of example No. 1-No.4 and No.7-No. 10 has a low coefficient of 
thermal expansion (alpha), to the heat shock, it is strong and thermal resistance 
is excellent much more. Moreover, the compound crystallized glass of an example 
shows the compactness which was excellent in all, although sintering heat 
treatment temperature is the range which is 1100-1250 degrees C and is a far low 
temperature compared with the sintering temperature of 1500-1600 degrees C of 
alumina ceramics. Example Noof comparison. A which is a crystallized glass simple 
substance on the other hand is precise, although a coefficient of thermal 
expansion (alpha) is also low, flexural strength is small and reinforcement is 
weak. Moreover, at the sintering heat treatment temperature of 1250 degrees C, 
since the sample of example Noof comparison. B which mixed the filler 
superfluously was not sintered, assessment of compactness of it was not 
completed, and it was not able to measure flexural strength, a coefficient of 
thermal expansion (alpha), and thermal conductivity. 
[0040] 

[Effect of the Invention] It is compound crystallized glass of this invention as 
stated above, It has the presentation of the limited presentation range which 
made T i 02 and Zr02 the nucleation agent of a Si02-P205-aluminum203-Li20 system. 
30 - 95 % of the weight of crystallized glass which contains beta-spodumene 
and/or beta-quartz solid solution as a crystal phase, By being compound 
crystallized glass with which 5 - 70 % of the weight of fillers is contained, and 
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the above-mentioned crystallized glass forms the matrix Excel in thermal 
resistance with high intensity, and are selectable in the large range in a 
coefficient of thermal expansion and thermal conductivity according to a use. For 
example, it can be stably used as charges of electronic industry lumber, such as 
various elevated-temperature structure material, such as internal insulation and 
a setter, various substrates, and a package, and can be used for a use extensive 
as various charges of industrial lumber. Moreover, the manufacture method of the 
compound crystallized glass of this invention, The mixture of the original glass 
powder of the amorphous condition of the above-mentioned presentation system, and 
a filler, Or the mixture of the crystallized glass powder and filler which are 
obtained by heat-treating the original glass powder of the amorphous condition of 
the above-mentioned presentation system, or the original glass of the amorphous 
condition of the above-mentioned presentation system Since it is the method of 
carrying out sintering heat treatment at 1100-1250 degrees C, and it can sinter 
at a far low temperature compared with alumina ceramics etc. and a firing furnace 
special for sintering is not needed, it is more advantageous also in respect of a 
manufacturing cost and productive efficiency. 

[Translation done.] 
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